The work is devoted to investigation of productivity, biochemical and mineral composition of Salicornia europaea grown under intensive light culture conditions as applied to bioregenerative life support systems (BLSS). Furthermore influence of amide form of nitrogen on plants growth is investigated in the work. Biochemical composition of the
Introduction
One of the most important problems in perfecting of matter turnover processes in bioregenerative life support systems (BLSS) appears to be creation of technologies providing control and operation of human wastes including NaCl. The halophytes use seems to be one of possible solutions of this problem, in particular the Salicornia europaea plants, capable to accumulate NaCl in aboveground part in considerable quantity (Balnokin, 2005) , at the same time the aboveground part of this plant is fully edible (Ipatiev, 1966) .
Our previous works showed that the given plants species utilized sodium chloride in rather high concentrations, used urea as the basic form of nitrogen nutrition and was capable to grow under high concentrations of mineral elements in solutions equivalent to the elements concentrations in the human urine practically without productivity decrease (Tikhomirov, et al., 2005 (Tikhomirov, et al., , 2005b Tikhomirova et al., 2005; Ushakova et al., 2005; Ushakova et al., 2006) . However there is no reference data on biochemical composition of Salicornia europaea and especially on its edible part biochemical composition grown under intensive light culture. The most specific higher plants function in BLSS, which at present cannot be substituted by physicochemical processes, appears to be the biosynthesis of a wide spectrum of nutritive substances necessary for a human.
In this connection the object of the given work was investigation of the Salicornia europaea productivity, biochemical and mineral composition when grown under close to BLSS vegetative component conditions (Lisovsky, Shilenko, 1979) . As use of human urine after its preliminary physicochemical processing is supposed to be the mineral solution basis for the Salicornia europaea cultivation, it is important to clear up the effect of reduced nitrogen on accumulation of main biochemical matters in Salicornia europaea, necessary for the human diet.
Methods

Salicornia europaea was grown in artificial
conditions in a vegetative, plant growth chamber at the normal ambient CO 2 concentration of -0.034% (340 ppm). Air temperature was maintained at the level of 24ºC, illumination was continuous. Air relative humidity was 60-70%. The Arc watercooled xenon lamps DKsTV-6000 served as the source of light. Light intensity compounded 690 µmol/(m 2 s) of photosynthetically active radiation (PAR).
Procedure of planting stock obtaining is described in our work (Ushakova et al., 2006) .
Later on the plants were hydroponically grown by the method of water culture in standard stainless steel containers with the nutrient solutions. The modified Tokarev solution (Koval and Shamanin, 1999) containing nitrogen in the form of urea, and the modified Knop solution (Koval and Shamanin, 1999) NaCl concentration in all variants corresponded to concentration of sodium chloride in the human urine and totaled 10 g/l. A total of 1.7 mg/l of trace elements and 2.4 mg/l of iron citrate were added into the solutions (Koval and Shamanin, 1999) . The solutions were aerated with air. was assessed by titrimetric analysis (Kalacheva et al., 2002) . The sodium chloride content was calculated according to the chemical formula.
The methods and conditions of lipids and fatty acids analysis were described in detail in the works (Keits, 1975; Kalacheva et al., 2001 ).
Analysis of methyl ethers of fatty acids was carried out using gas chromatograph with mass spectrometric detecting device (GCD Plus, "Hewlett-Packard", USA).
The content of crude protein in vegetative material was estimated by multiplication of nitrogen quantity on generally accepted for green biomass coefficient 6.25 (Pleshkov, 1976) .
Carbohydrates analysis was conducted using the following methods: the carbohydrates' amount was determined by hydrolysis with hydrochloric acid and the consequent defining of ordinary sugars by the iodometric method with a copper-alkaline reagent (Pochinok, 1976) , the cellulose hydrolysis up to sugars was performed by sulphuric acid with the consequent determination by the iodometric method with a copper-alkaline reagent (Pochinok, 1976 (Lakin, 1973) . The difference of comparative groups was considered to be reliable at P<0.05.
Results and Discussion
In the result of Salicornia europaea growing in the conditions close to the optimal conditions for plants growth in BLSS "BIOS-3" (Lisovsky, Shilenko, 1979) , it was shown that the plants growth did not depend on the form of nitrogen nutrition, and was practically equal in all plants investigated (Table 1) . These data once more confirm our previous researches in the result of which it was shown that Salicornia europaea plants could grow on mediums containing nitrogen both in nitrate and amide forms and had practically similar productivity Ushakova et al., 2006) .
Analysis of the plants mineral composition
showed that nitrogen nutrition forms used did not significantly influence the Na and K content in saltwort plants as well as the total nitrogen content in plants roots (Fig.1a, 1b) . (Fig.2a, 2b ). Total polysaccharides amount Crude protein was found in the biggest amount in biochemical composition of the Salicornia europaea plants, the quantity of which appeared to be 21.5-24 % calculating on dry weight. Here there was practically equal amount of this matter both in the aboveground organs and the roots (Fig.2a, 2b ).
The lipids content in the aboveground organs was approximately equal to the polysaccharides (Fig.2a) . However the lipids content in the roots was on 48 % lower than in the aboveground part (Fig.2a, 2b ).
Under plants growing on the solutions with nitrate nitrogen the amount of water-soluble carbohydrates in the aboveground organs and the roots was the same as in the variant with amide nitrogen (Fig.2a, 2b) . The nitrogen nutrition form did not affect the total amount of polysaccharides without cellulose in the aboveground plants organs, and the content of these substances in the plants grown under nitrate nutrition was also higher than the other carbohydrates quantity (Fig.2a) . In the roots of the plants grown on the solutions with nitrate nitrogen the polysaccharides content without cellulose was on 20 % lower than in the plants grown on amide nitrogen nutrition (Fig.2b) . Relative cellulose content was also not high; however the plants grown on solutions with nitrogen in nitrate form contained cellulose in the aboveground part on 34 % and in the roots on 52 % less than the plants grown on the solutions with nitrogen in carbamide form. Out of dependency on the nitrogen nutrition form the lipid content in the aboveground plants organs was practically identical (Fig.2a) . The percentage lipids amount in the plants roots grown on the solutions with nitrate nitrogen was slightly higher than in the variant with amide form of nitrogen (Fig.2b ).
In the plants aboveground organs and the roots when grown under nitrate nutrition the content of crude protein was also high, however less on 36 % and 24 % correspondingly in comparison with the plants grown on solutions with carbamide form of nitrogen.
The basic factor of fat quality appears to be fatty-acid composition (Lisovsky, Shilenko, 1979) . Analysis of fatty-acid composition showed that the Salicornia europaea plants contained 24 fatty acids, however in fair quantity (more than 5 % from total amount) only 4 fatty acids were present (Fig.3a, 3b ). Saltwort fats were characterized by a high degree of unsaturation mainly for the sake of alpha-linolenic and linoleic acids. In the aboveground part of the Salicornia europaea plants about 50 % of alpha-linolenic and 22 % of linoleic acids from the total sum indispensable for (Fig.3a) (Goodwin, Mercer, 1986) . Besides the content of palmitic acid typical for the majority of higher plants was considerable and appeared to be about 18 % in the aboveground part and 28 % in the roots from total amount of fatty acids. Oleic acid related to the basic acids of higher plants was found in less quantity.
Conclusion
The investigation carried out demonstrated 
